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IHHOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «AnreOpa W Havala MaTEeMAaTHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TIPOTpaMMe CpPEIHEro OOIIero oOpa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeYMBAaeT WHCTPYMCHTAIBHYIO 0a3y i1 H3Y4YCHHS BCEX ECTECTBCHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (POpPMHpYET JOTHYECKOE M aOCTPAKTHOE MBIIIICHUC
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS HH(POPMATHKH, OOIIECTBO3HAHUS,
HUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniuecs: OBJIQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOH HAayKH, KOTopas
(hopMyIUpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc anreOpbl W Havajdl MaTeMAaTHYSCKOTO aHAM3a 3aKJIaJbIBaCT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA DPAa3BUTHS JKOHOMHUKH W OOIIECCTBEHHOW >KW3HH, IO3BOJISET OPUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOW Ku3HM. B TO ke BpeMms oOBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU aireOphl H MaTEeMaTHYSCKOTO aHaIn3a
pa3BHBacT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATH
YTBEPKICHHSI C MIOMOIIBIO HHIYKIIMA W PacCYXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE 1
KOHKPETHU3allni0, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xoxe wm3ydenus y4deOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3ay
oOydJaromuecsi TMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEICH pPealbHbIX CHUTYyalldil, WHTEPIPETAIlMH TOJYICHHBIX
peIIeHM, 3HAKOMSATCSI C MTPUMEPAMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPUpOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKUMH OTKPBITUSIMH U X aBTOPAMHU.

VY4eOHbIii Kypc o00JdamaeT 3HAYUTEIBHBIM BOCIHTATENLHBIM TIOTEHIIMAIOM, KOTOPBIH
peanu3yercss Kak dYepe3 y4deOHBIM MaTepual, CIOCOOCTBYIOIIUK (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pDCHHUS, TaK MW dYepe3 crenuduky ydeOHOH  JeATENbHOCTH, TpeOyromein
MPOJOJDKUTEIPHON — KOHIEHTPAlMM ~ BHHMAaHUS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJTy4YCHHBIH pe3yJbTar.

B ocHoBe meromuku oOyudeHHs] anreOpe M HadallaM MaTeMaTHYECKOTO aHAIM3a JICKUT
JeSTETbHOCTHBIN MIPUHIIUT 00yYEHHUSI.

B crpykrype yueOHOTro Kypca «Anredpa U Havyajga MaTeMaTHYECKOTO aHAJIN32a» BBIJCICHBI
CIICAYIOIINE COJCPIKATEIBHO-METOJMUECKUE JTHHUU: «YUucia W BbIYHCICHUN», «DyHKIMH WU
rpadukny, «YpaBHEHHUS U HEPaBEHCTBa», «Havana MaTemMaTnyeckoro aHainu3a», « MHOKECTBA U
JoruKa». Bce OCHOBHBIE COJNEpKATEIbHO-METOANYCCKUE JHHUU M3Yy4aroTCs Ha MPOTSDKCHUH
JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS APYyr
Jpyra W TOCTEIICHHO HACHINIAsSCh HOBBIMH TEMaMHM W pasneiiaMu. JlaHHbIA y4eOHBIH Kypc
SBIISETCS WHTETPATUBHBIM, TOCKOJIbKY OOBeAMHSET B ce0e coJepKaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUHUILUINH, TaKMX Kak anreOpa, TPUTOHOMETPHs, MaTeMaTUYEeCKHI aHaIu3,
TEOpHUsT MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaromuecs
OBJIaJieBalOT BCE Oojiee MMIUPOKHUM MATEMAaTUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
(dbopMUpyeTCST U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb pealbHOMN
CUTYyaIlul, MPUMEHSATh 3HAHUS, MOJYYEHHBIE MPU H3y4EeHUH Y4eOHOTO Kypca, Uil PEIIeHUS
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHOW MaTeMaTHYEeCKOW 3a7ayd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.



COI[ep)KaTeHBHO-MGTOI[I/I‘-ICCKEISI JINMHUSA «Ywucia u BBIYNCIICHU S 3aBCpuIacT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTo Ha
YPOBHE OCHOBHOTO 00mIero oOpasoBanus. Ha ypoBHe cpennero oOmero obpazoBanus ocoboe
BHUMAHHC YICIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB pPallMOHAJIbHBIX BBI‘II/ICJIGHI/IP'I, BKIIHOYUAOIINX B
ce691 HCII0JIb30BAHUEC PA3JIMYHBIX (I)OpM 3aIlMCu 4rcia, YMCHHUEC ACJIAaTb NPUKUIKY, BBIIIOJIHATH
HpI/I6JII/I)KéHHI)IC BBIYUCJICHUSA, OUCHHUBATH YU CJIOBBIC BBIPAXKCHU S, pa6OTaTI> C MaTcMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMBIE 06yanOHIHMC$I MHOXCCTBAa HATYPAJIbHBIX, LECJIbIX, PAlUOHAJIBHBIX H
I[GﬁCTBI/ITCJIBHBIX quCeJI AOIIOJHAKTCA MHOXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M H3 ITUX
MHO’KECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIeIIM(DUUICCKUE 3a/Ia9d M OTIEPALUU: JICTICHHUE
HaIeJIo, OINEPHPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IICJIBIX YHCEI, OCOOBbIe CBOMCTBa
pallMOHAJIBHBIX W HPPAHOHAJIIBHBIX YHCECII, apI/I(bMeTI/ILICCKI/IG omnepanr, a TAKXKC H3BJICUCHUC
KOpHA H&TypﬂJ'IBHOfI CTCIICHU Ha MHOXECTBEC KOMIIJICKCHBIX quCeIl. Bnarozlapﬂ
MOCJICJIOBATEILHOMY ~ PAaCIIUPCHHUIO Kpyra HCIOJB3yeMBIX YHCEI W 3HAKOMCTBY C
BO3MOXHOCTAMHU UX IMMPUMCHCHUA JJId pCHICHUA PA3JIMYHBIX 3a1a4 Q)opMpreTcsl MnpeaAcCTaBJICHUC
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKU U €€ POJIM B IIOCTPOCHUH MOJIENIEN peaJIbHOTO MUPA, IIUPOKO
HCTIOJB3YIOTCS 0000IIeHNe U KOHKPETH3aITH .

JIuaus «YpaBHEHHS U HEPABEHCTBA» pealM3yeTcs Ha MPOTSHKEHUM BCEro oOydeHus Ha
YpOBHE cpemHero oOmero oOpa3oBaHHS, IIOCKOJBKY B KaXIOM paszaerne [Iporpammsl
MPEYCMOTPEHO PEIIeHNe COOTBETCTBYIOMINX 3a1ad. B pe3ynbrare oOyJarommecs OBJIAJCBAOT
Pa3IMYHBIMA  MCTOAAMU  PCIICHUA  pallMOHAJIBHBIX, HppauOHaJIbHBIX, IIOKa3aTCJIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHM, HEPABEHCTB M CHCTEM, a TaKXke 3ajad,
cojepkauux napaMmerpsl. llogydeHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIETOBAHUU
(GYHKIHM ¢ TOMOIIbIO TPOU3BOIHOMN, MPH PEIICHUN MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaXO0KJIeHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHuil QyHkiuu. [lanHas copepkarenbHas JTUHUS BKIIIOYAET B
cedst Takke (OpPMHUPOBAHWE YMEHHW BBITIOJHATH pacdy€Tsl 1Mo ¢opMyliaMm, MpeoOpa3oBaHUs
palMOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakkKe BbIpaKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuro anredpandyeckoro marepuaia
MPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILUICHUS
oOyuaronuxcs, (GOpPMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJAEHUH, pabOThl ¢ CUMBOJILHBIMU
(dbopmamu, mpencTaBiIeHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33124, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeToanueckass JuHUs «DyHKIUU U TpaduK» TECHO NEperieTaeTcs ¢
OPYTMMU  JIMHUSIMH ~ y4e0HOrOo  Kypca, TIOCKOJIbKY B  KakOM-TO  CMBICIE  3a/aéT
MOCJIEIOBATEIbHOCTh ~ M3YyUeHHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
JIorapu(MUUECKON U TPUTOHOMETPUUYECKUX (QYHKIUH, UX CBOMCTB U TpaMKOB, UCTIOIH30BAHUE
GyHKIMM Ui pemieHus 3a1ad U3 JIPYruxX Y4eOHBIX MPEAMETOB U peajbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PelleHUEeM ypaBHEHHMI U HepaBeHCTB. [Ipu
3ToM OOJNbIIIOE BHHUMAaHWE yenseTcs (OPMUPOBAHUIO YMEHHs BbIpakaTh (GOpMyIaMH
3aBUCHUMOCTH MEXJy Pa3MYHbIMU BEIHMUYMHAMH, UCCIEA0BATh MOJIyuYeHHBbIE (PYHKIIUU, CTPOUTH
ux rpadukd. Marepuan STOW coJep)KaTENbHON JHHUM HalelleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIWYMHAMH B DPA3IUYHON (opme:
aHaIMTUYeCKOW, rpaduueckod u crnoBecHOH. Ero wusydeHue crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMIEHMIO W  KOHKPETH3alluH,
HCIIOJIb30BAHUIO aHAJIOTHIA.



ConepxarenbHas nuHusi «Hadana maTeMaTHYECKOTO aHAIM3a» MO3BOJISIET CYIIECTBEHHO
pacIIupUTh KPyr Kak MaTeMAaTHYECKUX, TaK M MPUKIAIHBIX 33734, JOCTYIHBIX 00YyJYarOIIHMCS,
TaK KakK y HHUX IMOSBISIETCS BO3MOKHOCTh CTPOUTH TPAPHKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh UX
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BRIYUCIATh IIOMAan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM W YCKOpEHHs IpoileccoB. JlaHHasi cojepikareiibHasi JIMHUS OTKPBIBAE€T HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJICH pealbHBbIX CUTYyalluid, T[03BOJISET
HaxOJIUTh HaWJIy4ylllee pelIeHHWe B TPUKIATHBIX, B TOM YHUCJE COLHUAIBHO-PKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHUECKOIO aHajlu3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (HOPMATBLHO-JIOTHYECKOTO W KPEaTUBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UcKyccTBe. OOyydaronuecs
Y3HAIOT O BBIIAIOIINXCS PE3yJbTarax, MOJyYeHHBIX B XOJI€ Pa3BUTHSA MaTEMAaTUKH KaK HayKW, U
00 ux aBTOpax.

ConepxkarenbHo-MeToANYECKass JHHUS «MHOXECTBA W JIOTMKAa» BKIIOYAeT B ce0s
AJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTUYECKOW JIOTHMKUA. TeOopeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS] TMPOHU3BIBAIOT BECh KypC NIKOJIBHOM MaTEMaTHKH W MpeJyiaraloT HamOoJliee
YHUBEPCAIBHBIN SI3bIK, OOBCAUHSIONNNA BCE pa3leibl MAaTEeMATHKA W €€ TPUIIOKCHHUH, OHH
CBSI3BIBAIOT Pa3HBIC MaTEMAaTHUECKHE NUCIIUIUIMHBI U UX TIPWIOKEHHS B equHoe 1enoe. [loatomy
BOXHO JIaTh BO3MOXXKHOCTH OOy4aromeMmycss MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTEeMaTHKH M HCIIOJIb30BAaTh €r0 IS BBIPAXKEHHS CBOMX MbICIe. JIpyrum
BOKHBIM MPU3HAKOM MAaTEMAaTHKW KaK HAYKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTh
000CHOBaHMH M  CJI€JOBaHHE OINpEAeAEHHBIM TMpaBUJaM IOCTPOEHHUS JI0Ka3aTeIbCTB.
3HAaKOMCTBO C AJIEMEHTAaMH MaTeMaTU4YeCKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIILIEHUST 00yYalOINXCsl, MO3BOJISIET UM CTPOUTh CBOU PACCYKJIECHHUS HAa OCHOBE JIOIMUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUSI.

B yuebHoM Kkypce «Aunrebpa M Hadajga MaTEMAaTUYECKOTO aHajIM3a» MPUCYTCTBYIOT
OCHOBbI ~ MAaT€MaTH4YeCKOro  MOJEIMPOBAaHUS,  KOTOpbIE  MPU3BaHbl  CHOCOOCTBOBATH
(GOopMHUPOBAHHUIO HAaBBIKOB IOCTPOCHHS MOJENEeNd pealbHBIX CHUTYalMil, HCCIEAOBAHUS STUX
MoJiefiell C TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTH4YecKOro aHalu3a, WHTepIpeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3ajaHusi BIUIETEHBI B KaXIbIH W3 pa3/eioB MPOTpamMMbl,
MIOCKOJIbKY BECh MaTepuaj y4yeOHOIro Kypca HIMPOKO HCIOJIb3YETCs AJS PELISHUs! MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydarol(uecs  pa3BUBAIOT
HaOI0ATeNIbHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIoTHI0, 0000IaTh M KOHKPETHU3UPOBaTh Mpoliemy. JlearenbHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]1a4 OPraHU3yeTCsl B MPOLIECCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «Anrebpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha u3yudenue yueOGHOro Kypca «Anredpa 1 Hauana MaTeMaTUYeCKOTo aHajIn3a» OTBOIUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henmenmo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Yuciaa ¥ BEIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE W JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apodu. [Ipumenenue npodeil 1 NpOLEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPaCiEll 3HAHUW U peajbHOW KU3HU.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHANIbHBIE uucia. Apudmernyeckue
OoIepaluyd C JCHCTBUTEIbHBIMU 4YHCIAMU. MOJylib JEHCTBUTEIBHOTO YHCIIAa U €r0 CBOMCTBA.
[TpubnmkEHHbIC BBIYMCICHUS, TpPABWJIA OKPYIJICHUS, TPHUKUAKA M OICHKAa pe3yibTaTta
BBIUHCIICHU.

Crenens ¢ nensiM noxasareneMm. bunom Hprotona. Mcnonb3oBanue noaxoasmiei Gpopmbl
3aMyucy JeMCTBUTENBHBIX YNCEN JUIsl pEIIeHNs MPAKTUUECKUX 3a/1a4 U IPEJCTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IOKa3aTeleM M €€ CBONCTBA, CTENEHb C JAEWCTBUTEIbHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaHbIe U HATypaTbHBIC JIOTApU(PMBI.

CuHyc, KOCHHYC, TAHT€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsS] M HEPABEHCTBA

ToxnectBa M TOXJECTBEHHbIE IMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHMS U ypaBHEHUs-CIIeACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METObI PEHICHUSI LEJbIX U IPOOHO-pAllMOHATbHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM NEpPEeMEHHOW. JleneHue MHOrodseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorowneHs! ¢ nensiMu Kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BRIPAXKEHUH, COAECPKALIUX CTENEHU U KOPHH.

Wppaunonanbuble  ypaBHeHHs. (OCHOBHBIE METOABl  PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUU.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpas3oBanue BhIpaKEHUH, COAEPIKALIUX JOTapu(MBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJBI PEIICHUS JIOTapUPMUUYECKUX
YpaBHEHUU.

OcHoBHble TpHUroHoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPHUUECKHUX
BbIpakeHUil. Pernienne TpuroHoMeTpuyYeCcKux ypaBHEHUM.

Pemienne cucrem nMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JMHEHHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro r€OMETPUYECKUH CMBICI W CBOMCTBA, BBIYMCIICHHE €TrO
3HAUYEHMs], IPUMEHEHUE ONPENCIIUTENS )i PEIICHNs CUCTEMbI JIMHEWHBIX ypaBHEeHM. Pelenue
MPUKIIAJHBIX 3a/1a4 C MOMOILBI CUCTEMBbI JIMHEMHBIX ypaBHEeHM. VccnenoBanue nocTpoeHHOU
MOJEIIH C TIOMOIIBIO MAaTPHIL U ONPEICITUTENEH.

[TocTpoeHne MaTeMaTH4YECKMX MOJENEH PEalbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IpumeHeHNe ypaBHEHUI M HEPABEHCTB K PEILICHUI0 MAaTEMaTHMYECKHX 3a7ad U
3aJ]a4y U3 Pa3IMYHbIX 00JacTell HAyKH U peajbHOM KU3HU.

DyHKUUH U TPaPUKU

OyHKIMA, crnocoObl 3amaHus ¢QyHKIUM. B3aumuo oOpatHble (yHkmmu. Kommozuims
¢bynkuuit. I'paduk pyHkunu. DnemeHTapHbIe peodbpa3zoBaHus rpauKOB (PyHKIHMA.



OO6nactp ompeneneHuss ¥ MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTossHCcTBA. UETHbie M HeuéTtHhle QyHKIUH. [lepuoanueckue ¢ynkuuu. [Ipomexyrku
MOHOTOHHOCTH (D)yHKIMH. MakCUMyMbl 1 MUHUMYMBI QyHKIMH. Hanbosnpiiee u HauMeHbIee
3Ha4YeHUs1 (PYHKIIUH HAa IPOMEKYTKE.

JluHelHasI, KBapaTUIHAS W APOOHO-TTMHEHHAST QYHKIIH. DIEMEHTAPHOE UCCIICIOBAHHUE H
MOCTPOCHUE UX TPaAPUKOB.

Crenennast QyHKIMS C HAaTypaJbHBIM M II€TBIM TNoOKa3areneMm. EE cpoiicTBa U rpaduk.
CaoiictBa 1 rpaduK KOpHA N-Oi CTemneHW Kak (PYHKIUHM OOpaTHOHM CTENEeHHW C HaTypalbHBIM
[I0Ka3aTeJIeM.

[Noxa3zaTtenpHast u norapupmMudeckas GyHKIHH, X CBOKWCTBa U rpaduku. Mcnonp3oBanne
rpadukoB QYHKUMHN /Ui pelIeHUs] ypaBHEHU.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIHM
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX Mpolieccax U sABJIeHUsAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

IlocieqoBaTenbHOCTH, CIIOCOORI 3a4aHus MOCIeEN0BATEILHOCTEH. MeTo ] MaTeEMaTHYECKOMI
UHAYKIUA. MOHOTOHHBIE M OTrpaHUWYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcToprs BO3HHMKHOBEHUS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTrpuueckas nporpeccud. beckoHeuHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBaIOIIEH T€OMETpUUYECKOM MPOrpeccuu.
JIuHeWHBI1 M SKCHOHEHUHUAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOLIEHTOB.
Hcnonp30BaHue Nporpeccuu JUisl pelIeHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HemnpepriBHbie (yHKIMEM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢byakuumii. CoiicTBa (QYHKIIMI HEMPEPHIBHBIX Ha OTpe3ke. METo MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [I[puMeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMKA 711 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIUU. Onpenesnennue, reOMeTpUUecKuil U pusndeckuii
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBonubie anemenTapHbix GyHKuui. [IlponzBoaHas cyMMbl, MPOU3BEICHHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCcTBO, OIepalry HaJl MHOKECTBAaMU M UX CBOMcTBa. Jnarpammbl Ditiepa—BenHa.
[IpuMeHeHne TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJig ONMCAHUS PEealbHbIX IPOLECCOB U
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTesIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

HarypanbHubie u 1menble yucna. [IpuMeHeHWe MPHU3HAKOB MAEIMMOCTH LETBIX 4YHCEl,
HauOompIMii o0muii aenutens (nanee — HOJl) u nHaumensinee obmiee kpatHoe (panee — HOK),
OCTaTKOB 0 MOAYIIO, anroput™Ma EBKIna 1s pelienus 3a/1a4 B eJIbIX Yhciax.

KommnekcHpie uucma. AnreOpaumdeckas W TpUroOHOMeTpuueckas (OpMbl 3amucu
KOMIIJIEKCHOTO Yucia. ApudMeTHYeCcKHe orepanuu ¢ KOMIUIEKCHBIMH dnuciaamu. M3o0paxkenue
KOMIIJIEKCHBIX YHCeNl Ha KOOpAWHATHOU mockoctu. @opmyna Myaspa. Kopau N-oif crenenu u3



KOMIUIEKCHOTO uwncia. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN JUId peHICHUs (PU3MYECKHX U
r€OMETPUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema U COBOKYITHOCTb YPAaBHEHUIN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUICCKUX YPABHCHHH C IOMOIIBI0 TPUTOHOMETPUYCCKOU
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  PEIIEHUST CUCTEM U  COBOKYIHOCTEH  pPallMOHAIbHBIX,
MppalMOHAIIbHBIX, IOKA3aTEeNbHbIX U JIOTApU(PMUUYECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELLIEHUI0 MaTEeMaTHYECKHUX 3ajad U
3aa4 M3 pazIUYHbIX oOnacTedl HayKu U peajJbHOW >KHU3HHM, HHTEPHpETalus MOJIyYeHHBIX
pe3ynbTaToOB.

DyHKIUHN U TPaQUKH

I'paduk xommosunmm ¢ynkumid. ['eomeTpruueckue o06pa3bl ypaBHEHUI M HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmyeckne MeToapl pelieHHsT YpaBHEHHUH M HEpaBeHCTB. ['paduueckue MeETOIbl
pelIeHus 3a/1a4 ¢ apamMeTpamu.

Hcnons3oBanne rpadukoB (GyHKIUN I HCCIETOBAHUS TPOILECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpuMeHeHre TPOU3BOAHON K MCCIEAOBAHUIO (YHKIIUHA HA MOHOTOHHOCTBH U DKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHre TPOW3BOJHON U1l HAXOXKJICHUS HAWIYYIIEro peuIeHUus B NPHUKIAIHBIX
3a/avyax, s ONpEeJeNIeHUsT CKOPOCTH M YCKOpPEHHUs mpolecca, 3alaHHOro (GopMysiaol WU
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOoOOpa3HbIX. [lepBooOpa3Hble 37eMEHTapHBIX
¢byukuuii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

Nurerpan. I'eomerpruuecknii cMbICil UHTErpasia. BeluucieHue onpeaenéHHOro UHTerpaa
o ¢opmyne Herotona-JleitOnumna.

[Ipumenenne wuHTErpaga i HAXO0XACHUS IUIOMAACH TIIOCKUX (uryp u 00bEMOB
F€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuil AuddepeHuanbHbpIX ypaBHeHH. MaTteMaTnyeckoe MOJeTupPOBaHNE
pEabHBIX MPOLIECCOB C MOMOIIBIO AU PepeHInaTbHBIX YPABHEHHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOT'O AHAJIA3A» (YTJIYBJEHHBIV YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpa’aaHcKOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON MMO3WUIMU  OOYYArOIIEerocsl Kak aKTHBHOTO U
OTBETCTBEHHOTO 4JIE€HA POCCHUUCKOrO OOIIECTBA, MPEICTABICHUE O MAaTEMaTHYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIeCTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHWCTBOBATH C COLMAIBHBIMU HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTpMOTHYECKOTO0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUNCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKONW MATEMaTUYECKOUN IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JTOCTIDKCHHM HAyKW M JCSATEIBHOCThIO Y4E€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTM4YeCKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peHICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MAaTeMAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

cOpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECaX 3J0pPOBOTO
u Oe3omacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OT/AbIXA, perylsipHas (u3nueckas aKkTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIOOUS, HHTEPEC K Pa3Iu4HbIM cdepam
npodecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOP Oyaymied mnpodeccur U pearu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKUX 33J1a4 MaTEMaTUYECKOW HaIllPaBJIECHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rII00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U pelIeHus 3a1ad B 00JacTU OKpYXAloIlel cpefpl, MIaHUpOBaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCJIECTBUMN JUIsl OKPY)KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

chOpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, MOHMMAaHUE MATEeMaTUYeCKOW HAyKd Kak cgepbl



JeJI0BCUECKOU JACATCIIbHOCTH, 3TAIIOB eé Pa3BUTHA U 3HAYMMOCTHU UIA pa3BUTHUA LUBHUIIN3AllWHU,
OBJIAICHUC A3BIKOM MAaTE€MaTUKU U MaTeMaTHIECKOU KyJ'IbTypOfI KaK CpCACTBOM IIO3HAHUSA MUPA,
TOTOBHOCTb OCYHICCTBJIATH IMPOCKTHYIO U UCCICAOBATCIBCKYIO ACATCIIBHOCTD HHAUBUAYAJIbHO U
B I'pYIIIIE.

METAINIPEAJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS

Ba3oBble 1ornyeckue neicTBus:

BBIABJIATL W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPH3HAKKW MAaTEMAaTHYCCKHUX O6’I)€KTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHIMH, (DOPMYIUPOBATH ONPEACICHUS  TOHSATHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpH3HAK KIACCU(PUKAIMK, OCHOBAHUS JUIsI 0000OMIeHUS U
CpaBHCHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOpa3OBHIBATh CYKICHHS: YTBEPIUTENIbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/I€, YCJIOBHBIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBSA3W W IPOTUBOPCUUA B (baKTax,
JaHHBbIX, Ha6J'IIO}ICHI/I$[X n YTBCPKIACHUAX, npeajiaraTtb KpUTCPpUU JJISA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACIaTb BBIBOJbI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHAYKTHBHBIX
YMO3AKITIOYCHHH, YMO3AKITIOYSHUH 110 aHAJIOTHH;

MIPOBOJIUTH CaAMOCTOSITENIHO JI0Ka3aTebCTBA MAaTEMaTHUECKUX YTBEpKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllUI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBEBIBAaTH COOCTBEHHEIE CY)XKICHHA U BBIBO/IbI,

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3amaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOIANIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJCIEHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBarebCcKHe NeliCTBHA:

HCIOJIb30BATh BOMPOCHI KaK UCCIEN0BATENbCKIII HHCTPYMEHT MO3HaHUs, (JOpPMYyIUpOBATh
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MpobiIeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIMIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIbHO ~ CIJITAHUPOBAHHBIA ~ JKCIIEPUMEHT, HCCIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, SBJICHUS, IMPOLIECCA, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMu, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 000OIIEHUS U BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIeI0OBaHuUs, OLIECHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE MpOIlecca, a TAKKE BBIABUTATh MPEINOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAATH JIeUIUTHl HHGOPMAIUH, JTaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOMPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HMH(POpPMAIMIO W3 HCTOYHHKOB pAa3IMYHBIX THUIIOB, aHAJIM3UPOBATh,
CUCTeMATU3UpPOBaTh W MHTEPHPETUPOBATh HHGOPMALMIO PA3IUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WHGpOpMAIMIO, TMPEACTaBIsATh €€ B  pa3IuuHbIXx  Qopmax,
WJUTIOCTPUPOBATH TpadUIECKH;

OIICHUBATh HAI&KHOCT, WHPOPMAIMU MO CaMOCTOATENIbHO  Cc(HOpMYIUpPOBAHHBIM
KPUTEPUSIM.



KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIe el CTBUS

Oo0menne:

BOCIIPHHUMATh W (DOPMYJIUPOBATh CYXKJICHUS B COOTBETCTBHH C YCIOBHUSIMU W IICIISIMU
oOIIeHMs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOYKY 3PEHUS B YCTHBIX W IMHCBMEHHBIX
TEKCTax, JaBaTh TOSCHEHUS TI0 XOAYy peIICHHs 3aJa4d, KOMMEHTHUPOBATh TIOJTYYCHHBIN
pe3yibTar;

B X0 00CYXJEHHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI, MPOOJIEMBI,
pemaemMoi 3aJa4u, BHICKAa3bIBAaTh WJCH, HAIIEJICHHBIE HA MOWCK PEIICHHUS, COTOCTABISATH CBOU
CYXJICHUS C CYKICHHSIMH IPYTHX YYaCTHUKOB JMajora, OOHapyKMBaTh Pa3jlunde U CXOJICTBO
MO3UIIHIA, B KOPPEKTHOU opme (GopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MPECTaBIATh PE3YNbTAaThl PEIICHUS 3allaud, SKCIEPUMEHTa, HCCIIECAOBAaHUS, IPOCKTa,
CaMOCTOSITEIGHO  BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4€TOM 3agad TPE3CHTAllMH |
0COOEHHOCTEH ayAUTOPUH.

PeryisiTuBHbIE YHHBeEPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTaBJIATH ITUIaH, aJTOPUTM pPEIIeHHs 3allaud, BBIOMpATh CIIOCOO pEmIeHHs ¢ Y4ETOM
UMEIOIIUXCS PECYPCOB W COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.

CaMOKOHTPOJIb, YMOIMOHATbHbII HHTEJIEKT:

BJIQJIETh HABBIKAMH TIO3HABATEILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
W MBICIHTENBHBIX MPOIECCOB, WX PE3yAbTaTOB, BIAJETh CIIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJISl IpOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYecKoil 3a1a4H;

MPEeBUJIETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHMKHYTh IMpPH PEUICHUM 33Jayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB, JAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBIIEHHBIX TPYTHOCTEH;

OIICHUBAaTh COOTBETCTBHE pe3yJbTaTa LEIM U YCJIOBHUSM, OOBICHATH HPUYMHBI
JNOCTHKEHHSI WM HEAOCTI)KEHUSI PE3yJIbTaTOB JESATEIbHOCTH, HAaXOIUTh OILIMOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJbHOCTD:

MMOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl IpU
pelieHnd y4eOHBIX 3a/Jay, NPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHMu3aIIi0 COBMECTHOW pabOThl, pacupenesiarTh BUAbl paboT, AOroBapuBaThCs, 0OCYXKIATh
MIPOLIECC U pe3yNbTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX JTIO/ICH;

y4acTBOBaTh B I'PYMNNOBBIX GopMax paboThl (0OCyXJeHus, 0OMEH MHEHUMN, «MO3TOBBIE
ITYPMbI» M HHBIE), BBIIOJIHATH CBOIO YacTh pabOThl MU KOOPIMHUPOBATH CBOM JIEHCTBUS C
JIPYTMMU 4YJI€HaMHU KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJga B OOIMIMI MPOIYKT IO
KpUTEpUIM, cHOpMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOACHCTBUS.

MHNPEIMETHBIE PE3YJIbTATHBI

K konmy oOyuenus B 10 kjacce oOydaromuiics MOJIYYHUT CIEIYIOIIME MpeIMETHBIC
pe3ynbTaThl O OTACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOTo Kypca «Anredpa u Havana
MaTeMaTHYEeCKOTO aHATH3a:

Yuciaa 1 BIYMCICHUSA:

CBOOOJHO OMEPUPOBATH MOHATUSAMU: PAMOHAILHOE YUCIIO, OECKOHEUHasl TepruoanYecKas
Ipo0b, TPOIEHTHI, UPPAIMOHATBLHOE YWCIO, MHOKECTBA PAIMOHATBHBIX U JEHCTBUTEIBHBIX
qucell, MOIyJIb IEHCTBUTEIHHOTO YUCIIA;



MPUMEHSATH IPOOH U MPOLEHTHI [T PEIICHUs MPUKIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTpacien
3HaHUH U PEATILHOM JKU3HU;

MPUMEHATh NPUOMMKEHHBIC BBHIYMCICHUS, TPABWIA OKPYTJCHHS, NMPHKHIKY U OICHKY
pe3yJibTaTa BBIYMCICHUM;

cBOOOJTHO OTEPUPOBATH MOHATHEM: CTENEHb C IEJIBIM TOKa3aTeleM, HCIOIb30BaTh
MOAXOAAIIYI0 (OpPMY 3alHCH ACHCTBUTEIBHBIX YHCEN Uil PEIICHUs MPAKTHYECKUX 3a/1a4 U
IIPE/ICTaBICHMS IaHHBIX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()METHUECKHI KOPEHb HATYpPaJIbHOW CTETICHH;

cBOOOJTHO OTIEPHPOBATH MOHSATHEM: CTETICHB C PAIMOHAIBHBIM ITOKa3aTeleM;

cBOOOJTHO OTEpPHPOBATH MOHATHUSAMH: JIoTapu(dM dYHCIA, ICSCATUYHBIE M HATypajbHbBIC
Jorapu(MmBsl;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OTIEpUPOBATh NOHITUSIMU: APKCUHYC, ApPKKOCUHYC M ApKTaHI'€HC YUCJIOBOTO apryMeHTa.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO  ONEpUPOBaTh  MOHATHUSMHU:  TOXKIECTBO, ypaBHEHHE,  HEPABEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS U YPAaBHEHUSI-CIIEACTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

MPUMEHATh PA3IUYHbIE METOJIbl PEIICHUS palMOHAIBHBIX U JIPOOHO-paIiMOHAIbHBIX
YpaBHEHUM, IPUMEHSITh METOJ1 UHTEPBAJIOB JUIsl pEIICHUs HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHSITUSIMU: MHOTOUJIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C
HenbIMU - Kod(hGUIUMEHTaMH, KOPHU MHOTOYJIEHA, MPUMEHSTh JeJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y n teopemy Buera nns pemenns 3agay;

CBOOOJHO OMNEpUpOBaTh TMOHATUSIMU: CHCTEMa JIMHEHHBIX YpaBHEHMH, MarTpulia,
ONpENCIUTENb MATpPULBl 2 X 2 MU €ro reoMETPUYECKUN CMBICI, HUCIOJIb30BaTh CBOWMCTBA
ompenenuTens 2 X 2 i BIYUCIEHUS €r0 3HAYEHUs, IPUMEHSTh ONPEACIUTENN JUIS PEIICHUS
CUCTEMBI JIMHEHHBIX YpPaBHEHWH, MOJEIMPOBATh PEANBbHBIE CHUTYAlMM C MOMOIIBK) CHUCTEMBI
JIMHEWHBIX YpPaBHEHHM, MCCIEI0BATh IIOCTPOCHHBIE MOJEIM C IIOMOIIBIO MATpULl H
OIIpEeIEIUTENEH, HHTEPIPETUPOBATH MOJTYYEHHBIN pe3ybTaT;

HCII0JIb30BATh CBOMCTBA JIEHCTBUM C KOPHAMHU /1715 TpeoOpa3oBaHusl BbIPaKEHUH;

BBITIOJIHATh ~ MpeoOpa3oBaHMsl YHUCIOBBIX BBIPAKEHUH, COAEpXKAIIUX CTENEHU C
palMOHANIBHBIM MOKAa3aTEeIEM;

HCIOJIb30BaTh  CBOMCTBAa JiorapuMOB JUisi  IpeoOpa3oBaHusl  JIOTapU(PMUUECKUX
BBIPAXECHUMH;

CBOOOJHO  OMEpUPOBaTh  MOHATHSIMH:  HppAllMOHANbHBIE,  [OKa3aTelbHblE U
norapu(MUUECKUe YpaBHEHMsI, HAXOJUTh UX PELICHHS C MOMOIIbI0 PAaBHOCHIBHBIX MEPEX0I0B
WJIY OCYIIECTBIISS IPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TPUTOHOMETpHUYECKHEe  (QOpMyNnbl  Uis  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUI;

CBOOOJITHO OIEpPUpPOBaTH MOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHUE, IPUMEHSTh
He00X0AuMBble (POPMYIIBI JUIS pellIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJENUPOBATh pEANbHbIE CHUTYallMM Ha s3bIKe anreOpbl, COCTABNIATH BBIPAKEHUS,
YPaBHEHHUS, HEPABEHCTBA II0 YCIOBUIO 3aJaud, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIN C
MCIIOJIb30BaHMEM ammapara anreopsl.

DyHKIUUHN U TpaQUKH:



cBOOOJTHO OTEpUPOBATh MOHATUAMHU: (YHKIUS, CHOCOObI 3amaHusi (YHKIUH, B3aUMHO
oOparHble (QYHKIMH, KOMIO3UIMS (yHKUUH, rpaduK (QYHKIUH, BBIIOJHATH 3JIEMEHTapHbIC
npeoOpa3oBaHus Tpa@uKoOB QyHKIUH;

cBOOOJTHO OTEpPUPOBATh MOHATUSAMHU: OOJIACTH OMPEICNCHUS M MHOXKECTBO 3HAYCHUH
GbyHKIMY, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOITOCTOSHCTBA;

cBOOOJTHO OTEPHPOBATH TMOHATHAMU: YETHBIE W HEUETHBIE (DYHKIMHU, TEPUOJHUECKHUE
(GyHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (YHKIIMM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIee U HAUMEHbIIIEe 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

cBOOOJTHO OTEPHPOBATH TMOHATHSIMHU: CTENEHHAass (YHKIHMS C HATypaJbHBIM W IIETIBIM
nokaszareneM, rpaduk creneHHON (YHKIUU C HATYpalIbHBIM U IEIBIM TOKa3zaTelieM, Ipaduk
KOPHS N-0¥ CTeTeHn KaK (GYHKIIMH OOpaTHOM CTENEeHU C HaTypaJbHBIM TOKa3aTeNeM;

OTIEPHPOBATh TOHATHAMH: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-IMHEHHAs (yHKIWH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OTEPHPOBATH MOHATHAMHU: TOKa3aTelbHass W Jorapudmudeckas QYHKIHH, UX
CBO#CTBA ¥ IpaMKu, UCIOJIH30BATh UX TPAPUKH JUIS PEIICHHUS yPaBHEHUH;

cBOOOJTHO OMEPUPOBATh TOHSATHIMU: TPHUTOHOMETPHYECKAss OKPYKHOCTb, OTIpE/ICICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIOBOTO apTyMEHTa;

WCTIONB30BaTh Tpaduku (QYHKIMHA IS UCCIETOBAHHS TPOIECCOB M 3aBUCHUMOCTEH TpHU
peleHnn 3a1ad U3 JIpYyruX y4eOHBIX NPEAMETOB M pealbHOW JKH3HH, BBIpAXKaTh (OpMYyJIaMu
3aBHCHMOCTH MEXIY BEITHUYNHAMH,

Hayana MmaTeMaTH4ecKoro aHajan3a:

CBOOOZHO OIEpUPOBATh MOHATHAMHU: apH(MeTHYecKass W TeOMEeTpHUecKas Iporpeccus,
OeCKOHEYHO yOBIBaromasi FeOMETPUIECKasi IPOTPECcCHs, TMHEHHBIH M SKCIIOHEHIIMATIBHBIA POCT,
(dopMyna CI0KHBIX MMPOIIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

HCTIONIB30BATh MPOTPECCUH IS PEIICHUS PeasIbHBIX 3a/1a4 MPHKIIAJHOTO XapaKTepa;

CBOOOZHO  ONEpPHPOBATH MOHATHSAMHU:  MOCIEIOBATENBHOCTh,  CHOCOOBI  3a/1aHHA
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE MIOCIIE0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKJCHUS] MAaTEMaTHYECKOTO aHaIN3a KaK aHal3a 0ECKOHEYHO MaJbIX;

CBOOOZHO OTEpPHPOBATh MOHSATHAMH: HENPEPhIBHBIC (YHKIMH, TOYKU pa3pbiBa rpaduka
(hyHKIIMH, aCUMITOTHI rpadrka QyHKITUH;

CBOOOZHO ONEpUpOBaTh MHOHATHEM: (YHKIHS, HENpepbIBHAs Ha OTPE3Ke, NPUMEHSTDH
CBOWCTBA HETIPEPHIBHBIX (QYHKIWH JUIA PELICHUs 3a1a4;

CBOOOZHO OIEpHPOBaTh MOHATHSAMHU: TIepBas W BTOpas INPOU3BOJIHBIC (YHKIUH,
KacaTenbHas K rpaduky QpyHKINU;

BBIYUCIIATH TPOU3BOJHBIC CYMMBI, IIPOM3BEACHHS, YaCTHOTO ¥ KOMIIO3UIIMU JIBYX
(bYHKIMI, 3HATH IPOU3BOIHBIE AIEMEHTAPHBIX (QYHKIIHIA;

UCTIOJIB30BATh T€OMETPHUYECKUN M (PU3NIECKUI CMBICI IIPOU3BOTHOM JUIS pEIIeHHS 3a/1a4.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpallMU HaJl MHOKECTBAMU;

UCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JUis OMUCAHUs peabHBIX MPOLECCOB
U SIBJICHUH, IPU PELIeHUH 3a7a4 U3 IPYTrux ydeOHBIX IPEIMETOB;

cBOOOJTHO OMNepUpoBaTh MOHATHAMU: OMpEIENCHHE, TeopeMa, YypaBHEHHE-CIEICTBHE,
CBOMCTBO MaTeMaTH4ecKoro OObeKTa, J0Ka3aTelIbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEpaBEHCTBA.



K xonmy oOyuenus B 11 ku1acce oOy4aromIuiicsi MOMYYUT CIEAYIOIIME TMPEAMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM palboueill mporpaMMbl y4eOHOro Kypca «AusreOpa v Haudana
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia v BbIYMCTICHHA:

cBOOOJTHO OMEpUPOBATH MOHATUSMHU: HATypaIbHOE U LEJI0€ YHCIO, MHOXECTBA
HaTypaJIbHbIX U LIEJIbIX YUCEJI, UCIOJb30BaTh NMPU3HaKU Aenumocty nenslx yucen, HOJ[ u HOK
HaTypaJIbHbIX YHMCEN JJIsl PEeLIeHUs 3ajja4, IPUMEHATh alnroputM EBkinna;

cBOOOJTHO OTIEPUPOBATH MOHIATUEM OCTATKa IO MOJYIIO, 3alUCHIBATH HATYpAIbHbIC YHCIIA
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUUCIICHHUS;

cBOOOJTHO ONEPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUIEKCHBIX
qucesl, MPeJICTaBIsATh KOMIUIEKCHBIE YHCIia B aNreOpanyeckoil 1 TpUroHOMETpUUecKoil ¢opme,
BBITNIOJIHATH apu(PMeTHUYeCcKue onepanny ¢ HUIMH U 1300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHusI U HepaBeHCTBA!

CBOOOJHO  OMEpUPOBaTh  MOHATUSIMM:  HMppAllMOHAIbHbIE,  [IOKa3aTelbHbIE U
Jorapu(MUUECKUe HEPaBEHCTBA, HAXOJUTh UX PEILIEHHS C TOMOIIbIO PABHOCUIIBHBIX NIEPEXOJI0OB;

OCYILIECTBIISATH OTOOP KOPHEN MPU PelIeHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJHO OMNEpPUPOBATh MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPHUMEHSThH
Heo0xo1uMble (GOPMYIIBI I71s1 pELIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHHH U HEPAaBEHCTB,
PaBHOCHJIbHBIE CUCTEMBI I CUCTEMBbI-CIIEJICTBHUS, HAXOAUTh PEIICHHS] CUCTEMbI U COBOKYITHOCTEH
palMOHaIbHBIX, HWPPALUOHAIBHBIX, IOKA3aTENbHbIX M JIOrapu@MUYECKUX ypaBHEHUH U
HEPABCHCTB;

pelmaTh palUOHalbHblE, HWpPpalMOHAIbHBIC, IOKa3aTelIbHbIE, JOrapupMuyeckue Hu
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAIINE MOLYJIN U IIapaMeTpBhI;

IPUMEHATH I'pauecKue METOABI Uil PELICHHs] YPaBHEHUI 1 HEPABEHCTB, a TAaKXKe 3a7a4
C MapaMeTpaMHy;

MOJIEIUPOBATh pEalbHbIE CHUTYyallMM Ha s3bIKE aireOpbl, COCTaBJISATh BbIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA M HMX CHUCTEMBI IO YCJIOBHMIO 3aJa4yd, MCCIENOBAaTh IOCTPOCHHBIC
MO/IEJIH C MCII0JIb30BAaHUEM aliapara ajreOpbl, HHTEPIPETUPOBATh OJIY4YE€HHBIA PE3yJIbTaT.

DOYyHKUUM U TPaPUKH:

CTPOUTH TpapUKH KOMIO3ULUHU (PYHKIMHA C MOMOIIBIO 3JIEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3HUITMH ABYX (YHKIIHA;

CTPOUTh TeOMEeTpUYecKHe o00pa3bl YpaBHEHUII U HEPAaBEHCTB Ha KOOPAMHATHOM
IIJIOCKOCTH;

cBOOOJIHO ONEPUPOBATH MOHATHAMHU: TpapUKH TPUTOHOMETPUUECKUX (PYHKIHI;

IPUMEHATH (PYHKIMU [T MOJCIMPOBAHMS U UCCIEJOBAHUS PEAIbHBIX IPOLIECCOB.

Havaja MmaTeMaTH4eCKOI0 aHAJIM3A:

UCIOJb30BaTh IPOU3BOJHYIO [UId MCCIENOBaHUA (YHKIMH Ha MOHOTOHHOCTb U
9KCTPEMYMBI;

HaXO0JIUTh HauOOJIbIlIee U HaUMEHbIlIee 3HaueHUs! (PYHKIIMN HEMPEPhIBHON Ha OTPE3KE;

HCII0JIb30BATh MPOU3BOAHYIO JUISl HAXOXKACHMS HAWIYYLIErO PELICHMs B NPUKIAIHBIX, B
TOM 4YHCJIE COLUAIbHO-DKOHOMUYECKHUX, 3aJadax, A ONpEAENEHUS CKOPOCTH M YCKOPEHUs
nporiecca, 3aaHHOro (GOpMYIOH 1K rpaduKom;

cBOOOJTHO OTIEpUPOBATh MOHATUAMU: TIEpBOOOpa3Hasi, ONpeAeIEHHbII HHTErpall, HaXOIUTh
nepBooOpa3Hble NMEMEHTAPHBIX (YHKUMNH M BBIYMCIATH MHTErpaid mo Qopmyne HeioTona-
JleiiOonuma;



HaXOJHUTh IUIOMAIH IIOCKUX (GUTYP U 0OBEMBI TENT C MOMOIIBIO0 HHTETPANA,;

MMETh TPEJICTaBICHHE O MATEeMAaTHYECKOM MOJICIIMPOBAHUH HA TMPUMEPE COCTABIICHUS
g depeHIInanbHBIX YpaBHCHHIA,

penaTth MPUKIAJIHBIE 33/1a4¥, B TOM YHCIE COIMATbHO-3KOHOMUYECKOTO M (DPU3HUECKOTO
XapakTepa, CpeICTBAMHA MAaTEeMaTHYECKOTO aHAIIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunuectBo yacos DJIeKTPOHHBbIE
Nen/m | HaumeHoBaHuUe pa3/iesioB M T€M NMPOTrPaMMbI Konrpoabusie | IIpakruueckue | (uHppoBbIe)
Beero padoThI padoThI odpa3oBaTejibHbIE
pecypcsl
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI JINHEHHBIX YpaBHEHUM
9 Oynkuuu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
JlorapudmMudeckue ypaBHSHHUsI
TpuroHomeTpruecKue BbIPaKEHUS U YPaBHEHUS 22
[TocnenoBaTeTbHOCTH U IPOTPECCHH 10
HenpepsiBabie pynkmuu. [TponsBoanas 20 1
9 HOBTOP@HI/IG, o0o011eHue, cucreMaTi3anus 5 5
3HaHUU
OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 136 10 0




11 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
Nen/m | HaumeHnoBaHme pa3JesioB U TeM NPOTrpaMMbI Koutposbueie | [IpakTHueckue (uudposrre)
Bcero o0pa3oBaTe/bHbIe
padoThI padoThI pecypest
1 I/IccneILOBaHI:Ie (GYHKIHI ¢ TOMOTIIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi ¥ MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTpudeckrne HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl palioOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JTOTapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapameTpaMu 16 1
9 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AIAS 16 5
3HAHUH
OBUHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 136 10 0
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